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模板扩增两样品中甲醛耐受细菌群落的 16S rRNA 基因，构建 16S rRNA 基因克
隆文库，然后各挑取 200 个阳性克隆进行 16S rRNA 基因全序列测定、系统发育
树构建，对海洋沉积物中甲醛耐受菌多样性进行了分析和比较。以 16S rRNA 基
因序列同源性>97%为一个 OTU(operational taxonomic unit)的标准进行分析，AB
克隆文库包含了 3 大门类，共 172 个单克隆归属于 56 个 OTUs；AF 克隆文库包
括了 12 个门类，130 个单克隆归属于 90 个 OTUs，其中至少有 77.69%的细菌是
尚未发现的种。比较发现变形菌门的细菌在两样品中均普遍存在，是海洋环境中
的广适类群。不同之处在于 AB 克隆文库仅含 γ-变形菌纲，而 AF 克隆文库存在
α-、γ-、δ-和 ε-共 4 个变形菌纲。覆盖率和多样性指数的计算结果均反映了红树
林沉积环境中的甲醛耐受细菌多样性要远高于深海沉积环境。同时通过人工培养
方法，对两样品中甲醛耐受菌进行富集，分离、纯化和 16S rRNA 基因序列鉴定，
结果表明，从 AB 中分离得到的 14 株甲醛耐受菌，且以盐单胞菌属(Halomonas)
为主，而 AF 中仅分离得到 3 株，其中有一株新鞘脂菌属(Novosphingobium)的细
菌可能为新种。 
另外，本文对从东太平洋深海沉积物中分离到的一株能高效降解甲醛的嗜盐
细菌 Halomonas sp. JC-5B 进行了初步研究，为深海微生物降解甲醛的深入研究
和开发利用提供了菌种资源。该菌呈革兰氏阴性， 适生长条件是 28℃、pH~9.0、























  This study analyzed the diversity of formaldehyde-resistant bacteria in the 
sediments from east Pacific and offshore mangrove of Xiamen city by using 
culture-independent and culture-dependent methods. The metagenomic DNAs were 
extracted from formaldehyde-enriched sediment samples from the east Pacific deep 
sea (AB) and offshore mangrove of Xiamen city (AF) separately, and used as template 
to construct the 16S rRNA gene clone library. A total of 200 clones were picked from 
each library for sequencing. The formaldehyde-resistant bacterial diversity in these 
two samples was then analyzed based on these sequences. The sequences 
having >97% homology were regarded as an operational taxonomic unit (OTU). A 
total 172 sequences containing 56 OTUs were obtained from AB 16S rRNA gene 
clone library, which belonged to three bacterial groups. A total of 130 sequences 
containing 90 OTUs were obtained from AF 16S rRNA gene clone library, which 
were belonged to 12 bacterial groups. At least 77.69% of sequences from AF library 
represented new species. The Proteobacteria was predominant group in both AF and 
AB samples, and they were widespread in the marine environment. However, the AB 
library only contained γ-Proteobacteria, while the AF library contained α-、γ-、δ- and 
ε-Proteobacteria. According to the values of Coverage and the diversity index, the 
diversity of formaldehyde-resistant bacteria from AF sample (mangrove sediment) 
was more abundant than that from AB sample (deep sea sediment). On the contrary, 
by culture-dependent method, 14 and 3 strains were isolated from AB and AF samples 
respectively. Halomonas was the predominant species of cultured bacteria from AB 
sample, and no predominant species was found among cultured bacteria from AF 
sample. No novel species was found in AB sample, but a strain belongs to 
Novosphingobium from AF sample may be a novel species.   
  A bacterium Halomonas sp. JC-5B that can degrade formaldehyde efficiently was 
isolated from deep sea sediment of east Pacific and studied. The optimal growth 
















methanol and completely degrade 50 mg/L formaldehyde within 20 min. Besides, we 
found that the crude enzyme also had the degrading ability towards other aldehyde in 
different certain degree, such as acetaldehyde and benzaldehyde. According to the 
results of the enzyme-purification and genome analysis, the formaldehyde dismutase 
(FDM) was determined as one of the key enzymes in the formaldehyde-degrading 
process in strain JC-5B. The formaldehyde dismutase of strain JC-5B showed the 
molecular size of about 43 kD, and had high conserve sequence with other FADs. It 
showed high formaldehyde-degrading ability with the optimal temperature at 40 ºC. 
The enzyme was quite stable at 4 ºC, which endues it the application potential in 
industry.  
  In conclusion, our study laid a foundation for the biodegradation of formaldehyde 
pollution in environment.  


























称为海洋沉积物，海洋沉积物是地球上 大面积的覆盖层，约为 3.5×108 km2，
占覆盖地球面积的 48.6%，[2, 3]是海洋生态系统的重要组成部分。传统上，按深
度将沉积物划分为：近岸或滨海沉积物(0~20 m)，浅海沉积物(20~200 m)，半深
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